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yjlK 591.69-9 

HCII0JIb30BAHHE BHflOEHOHTHblX HH^Y30PHH 
H3 CTAPHX KOJIJIEKU,HH 

B BJIEKTPOHHO-MHKPOCKOnHHECKHX HCCJIE^OBAHHBX 
© O. A. Kopmuioea, E. E. Eparmia, JI. B. ^HCTJiKOBa 

M3yMeHa B03MOXHOCTb Mcnojib30BaHMH 4>MKCMpoBaHHbix (J)opMajiMHOM 3 h^o6moht- 
HblX HH(J)y30pHM M3 CTapbIX KOJUieKUMM B 3JieKTpOHHO-MMKpOCKOnM4eCKMX MCCJieflOBaHM- 

hx (T3M). JX jih npoBe^eHMa pa6oTbi Mcnojib30BajiH Ditoxum funinucleum Gassovsky, 1919 
M3 KMiueHHMKa TypKMeHCKoro KyjiaHa Equus hemionus kulan Groves et Mazak, 1967, xpa- 
HMBixiMeca b KOJuieKMMM Ha npoTHxeHMM 19;ieT; Blepharoprosthium pireum Bundle, 1895 m 
Cochliatoxum periachtum Gassovsky, 1919 M3 KHineuHMKa HKyTCKOH jiouia^M Equus cabal- 
lus L., xpaiiMBuiMCCH 1.5 ro^a; Triplumaria heterofasciculata Timoshenko et Imai, 1995 M3 
(})eKajiMM a3MaTCKoro cjiOHa Elephas maximus L., xpaHHBMiMecfl 2.5 ro^a. IIoKa3aHO, hto 
ocHOBHbie TaKcoHOMMnecKM 3HauMMbie yjibTpacTpyKTypHbie npM3HaKM KopTeKca, pecHMM- 
Horo annapaTa m BHyrpeHHMx (j)M6pnjurapHbix CTpyKTyp kjictkm TpMxocTOMaTMfl xopomo 
coxpaHHiOTCH b (J)opMajiMHOBbix npenapaTax Ha npoT5DKeHMM MHornx JieT. 


Ochobhom uejibio M3yHeHHM yjibTpacTpyKTypbi HH(J)y3opHH no/tKJiacca Tric- 
hostomatia Biitschli, 1889 (icnacc Litostomatea Small et Lynn), k kotopwm otho- 
CHTCM nO^aBJIMIOUtee SoJIbHIHHCTBO 3H,ao6HOHTHbIX HH(f)y30pHH MJieKonHTaio- 
UtMX, HBJIHeTCH yCTaHOBJieHHe CXO^CTBa HJIH pa3JIH4MM B CTpOeHHH KopTeKca 
h pecHHHHoro annapaTa y pa3Hbix bh^ob TpHxocTOMaTH/t, hto no3BOJineT yTon- 
HHTb MX MeCTO B CHCTCMe. ,3,0 1980-X TOJXOB ^HaTHOCTHHeCKHe npH3HaKH TPHXO- 
CTOMaTH^, KaK H OojIbHIHHCTBa flpyrHX TaKCOHOB HH(|)y30pHM, CBO^HJIHCb TJiaB- 
HbiM o6pa30M k HajiHHHK) m pacnojioxeHHio UHjiHaTypbi Ha noBepxHoc™ Tena h 
b oKOJiopOTOBbix 30Hax, k <})opMe h rjiy6HHe BecTH6yjiyMa, k pa3MepaM h <})opMe 
CaMOM KJICTKM. 3 th npH3HaKH xopomo COXpaHMJIHCb B KOJIJieKUHOHHbIX MaTe- 
pHanax Ha npoTJOKeHHH mhothx .aecHTHjieTHH (KopHHJiOBa, 2004). 

B Hanajie 1980-x tojxob JIhhh h Cmojiji (Lynn, 1981; Small, Lynn, 1981) 
npe,ajio>KHjiH HOBbiH jxjih (})ayHHCTOB no.axo.a k cTpoeHHio CMCTeMbi uHjmaT — 
Ha ocHOBe yjibTpacTpyKTypHbix npH3HaKOB khhctocom h hx ^epMBaTOB (nocTUH- 
jiHapHbix m TpaHCBepcajibHbix <J)h 6 phjiji, KHHeTO,aecMajibHbix (jmjiaMeHTOB), xa- 
paKTepHblX ,0JIH pa3HbIX TaKCOHOB HH(J)y30pHM. TaKan KOHUenUMM CMCTeMbi UH- 
jiHaT h, b nacTHOCTM, TpHxocTOMaTH.zt no3xe nojiynHJia OjiecTMUtee noOTBepxfle- 
HHe b paOoTax no MOJieKyjmpHOMy aHajiH3y flHK HHC^y3opMH (Wright, Lynn, 
1997). 

ripoBe^CHHan «yjibTpacTpyKTypHan ,ztHarHOCTHKa» TaKCOHOB OKa3ajiacb oneHb 
yaaHHOM JXJIH 3H£06HOHTHbIX HH(j3y30pHH, TaK KaK CnOCOSCTBOBaJia oO'be.ZtHHe- 

hhk) b npe,aejiax o^hoto no,moiacca Trichostomatia npaKTHnecKH Bcex ceMencTB 

3H,ao6HOHTHbIX HH<J)y30pHH MJieKOnHTaiOUtHX, npex^e COCTOHBIHHX B HeCKOJIb- 
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KMX pa3HbIX BblCIHHX TaKCOHEX UHJIHaT. JlllH MHOTHX TpHXOCTOMaTHU 6bIJIO yTOH- 

HeHO hx MecTO b npeuejiax hh3ihhx TaKCOHOB (Grain, 1994a, 6; Lynn, Small, 
2000 ). 

O^HaKO H3 127 pO£OB TpHXOCTOMaTHU Ha CerOUHHIHHHH £eHb TOJIbKO no 30 
6bum npoBe^eHbi ojieKTpOHHO-MHKpocKonHHecKHe HCCJieuoBaHHH. OcTajibHbie 
eme npeucTOHT H3yHHTb h b 3tom uejie BecbMa nojie3HbiMH MoryT 6biTb KaK ho- 
Bbie, TaK h CTapbie (jjopMajiHHOBbie kojuickumh HH(|)y3opHH, ecjiH yaacrcn o0Ha- 
pyxcHTb b hhx coxpaHHBiimecfl yjibTpacTpyKTypHbie 3JieivieHTbi KOpTeKca h uh- 
jiHaTypbi, HeoOxo^HMbie rjm uHamocraKH TpHXOCTOMarau. 

BoJIbUIHHCTBO KOJUICKUMH 3HU06H0HTHbIX HH(J)y30pHH MJieKOnHTaiOIUHX B 
MHpe XpaHHTCH B 4— 10%-HOM paCTBOpe (J)OpMaJIHHa, B 3T0T (})HKCaTOp HHOTUa 
UoOaBJunoT CaC 03 ujih CTa6HJiH3auHH pH. B TaKnx npenapaTax Ha npoTnxce- 
HHH MHOTHX UeCHTHJieTHH XOpOllIO COXpaHHIOTCH BHeUIHHe H BHyTpeHHHe CTpyK- 
Typbl HH(f)y30pHM, HX yUOSHO HCCJie,aOBaTb C npHMeHeHHeM pa3JIHHHbIX MeTO^HK 
OKpauiHBaHHH, cepeOpeHHH. OuHaKO B03HHKaeT Bonpoc: moxcho jih k HH(J)y30- 
pHHM H3 CTapbIX KOJUICKUMH npHMCHHTb COBpeMCHHbie MeTOUHKH, B HaCTHOCTH 
HCCJie^OBaTb yjibTpacTpyKTypy kjictok c noMonu>io 3JieKTpoHHoro MHKpocKona. 
3t0 OCOSeHHO BaXCHO UJIH 3HU06H0HTHbIX HH(J)y30pHH H3 TaKHX pe^KHX, HCHe3a- 
ioiuhx xo3«eB, KaK Hocoporn, Tannpbi, ropHJUibi h upyrnx, TaK KaK 3anacTyio 
b npnpoue yxce He yaaeTca HaHTH cbokhh MaTepnaji no paay bhuob HH(J)y3opHH, 
h yneHbie BbmyxcueHbi Hcnojib30BaTb ujih H3yHeHHH TOJibKo CTapbie (JjopMajm- 
HOBbie c6opbi. 

OTHOCHTejibHO npHMeHeHHH cjjopMajibuerHua npH (jDHKcauHH MaTepnajia jyin 
UeJieH 3JieKTpOHHO-MHKpOCKOnHHeCKOTO HCCJie/lOBaHHH BbICKa3bIBaJIHCb npo- 
THBopeHHBbie MHeHHH. B pyKOBOjtCTBe Yhkjih (1975) onncaHbi (J)HKcaTopbi Ha 
ocHOBe (J)opMajib,aerH^a, npHroTOBJieHHbie H3 CBexcero (JiopMajiHHa c bmcokoh 
CTeneHbio HHCTOTbi Ha 6y(J)epHbix pacTBopax. Ho b KOJiJieKUHOHHbix c6opax 
06 bIHH 0 HCnOJIb3yiOT (J)OpMaJIHH HH3KOTO KaHeCTBa H C KOHUeHTpaUHeft, H3BeCT- 
hoh BecbMa npH6jiH3HTejibHO. HeKOTopbie cneuHajmcTbi no T9M, c KOTopbiMH 
Mbi oOcyxcuajin uaHHbift Bonpoc, KaTeropHHecKH OTBeprajiH caMy B03M0xcH0CTb 
HcnoJib30BaHHH (J)opMajTHHOBbix npenapaTOB, TeM 6ojiee jyiHTejibHO xpaHHBinHX- 
ch. X(aBHO 3aHHMaioinHecH HH(j)y30pH5iMH 300Jiom, HanpOTHB, 6buiH yBepeHbi 
b npnro^HOCTH nun T3M (jjopMajiHHOBbix npenapaTOB c jiioOhm cpokom xpaHe- 
hhh. HtoOh OKOH^aTejibHO pemHTb 3Ty npoOiieMy, 6bmo pemeHO npoBecra cne- 
unajibHoe nccjieuoBaHHe. 


MATEPHAJI H METO^MKA 

Jinn 3JieKTpOHHOH MHKpocKonHH Hcnojib30Bajm c6opbi HH(J)y30pHH (nojucriac- 
ca Trichostomatia), (JjHKCHpOBaHHbie 4%-hhm (jiopMajiHHOM: Ditoxum funinu- 
cleum Gassovsky, 1919 H3 KHiueHHHKa TypKMeHCKoro KyjiaHa Equus hemionus ku- 
lan Groves et Mazak, 1967, xpaHHBumecfl b kojuickumh Ha npoTnxceHHH 19 JieT; 
Blepharoprosthium pireum Bundle, 1895 h Cochliatoxum periachtum Gassovsky, 
1919 H3 KHineHHHKa HKyTCKOH JiomauH Equus caballus L., xpaHHBinHecH 1.5 ro- 
jl a; Triplumaria heterofasciculata Tomoshenko et Imai, 1995 H3 (jjeKajiHH a3HaT- 
ckoto cjiOHa Elephas maximus L., xpaHHBiuHecfl 2.5 roua. 

JXim TpaHCMHCCHOHHOH 3JieKTp0HH0H MHKpOCKOnHH KJieTKH HH(J)y30pHH OT- 

MbmajiH ot (JiopMajiHHa b Boue h noMemaJiH b 2.5%-hhh pacTBop rjiyTapajibue- 
raua Ha 0.1 M KaKOUHJiaTHOM 6y(|)epe (pH 7.2 hjih 7.4). 3aTeM MaTepnaji nocT- 
(JiHKCHpoBajiH 1- hjih 1.25%-hhm OsC >4 b 0.1 M KaKO^HJiaTHOM 6y(|)epe (1 h., 
0 °C), o6e3BOxcHBajiH b cnHpTax h nponHJieHOKCHue h 3aKJiiOHajiH HH^)y3opHH 


193 



(nomrynHo) b CMecb apaji^HTa c anoHOM. YjibTpaTOHKHe cpe3bi nojiynaiiH 
Ha yjibTpaMMKpOTOMax Reichert IIIC h Reichert-Jung OMU2, KOHTpacTHpoBa- 
jiM HacbimeHHbiM bo^hwm pacTBopoM ypaHHJiaueTaTa (1h) h uHTpaTOM cBHHua 
(5 mmh) m H3ynajiH b ojieKTpoHHbix MHKpocKonax Hitachi 12, Tesla Bs 500. 

MacTb MaTepnajia Henoepe^CTBeHHO H3 4>opMajiHHa nocjie otmbibkh b 6y<J)epe 
nepeHOCMjiH b pacTBop 0 s 04 6e3 nepec|)HKcauHH b pacTBope rjiyTapajibaernaa. 
npw sjieKTpOHHO-MHKpocKonHHecKOM H3yneHHH npenapaTOB, npnroTOBJieHHbix 
r ByMH pa3HbiMM cnocodaMH (c Hcnojib30BaHHeM rjiyTapajibaernaa h 6e3 Hero), 
KaneCTBeHHblX pa3JIHHHH B HHX He OTMeHeHO. 


PE3yjIbTATbI H OBCyaytEHHE 

^Jlfl TaKCOHOMHHeCKHX HCCJie^OBaHHH HH(J)y30pMH HaHdOJiee BBXCHO BblflBHTb 
yjibTpacTpyKTypHbie oco6chhocth KopieKca h pecHHHHoro annapaTa. 06 ihhm 
npH3HaKOM Bcex H3yneHHbix HH(J)y3opHH Kjiaeea Litostomatea hbjihctch oco6oe, 
He BCTpeqaiomeecH b r pyrnx TaKCOHax ycTponcTBO TpaHCBepeajibHbix cJdhGphjui. 
KHHeTocoMbi MH(|)y30pHH KJiacca Litostomatea CHaOxceHbi bccmm TpajmitMOHHbi- 
mh ^epHBaTaMH, o^HaKo y jiHTOCTOMaTen b ^bhhom cjiynae HMeeTcn pm oco6eH- 
HOCTeM, rjiaBHOH H3 KOTopbix BbicTynaeT HajiHHne RByx neHT TpaHCBepeajibHbix 
4 >m6pmjui BMecTO orhok. B Kaxc^OM KOMnjreKce orhr TpaHCBepeajibHan c{)h6phji- 
jia pacnojioxceHa TaHreHunajibHO (no KacaTejibHoh) k nepHMeTpy KHHeTocoMbi h 
npocTHpaeTca Bnepe,a b coMaTHHecKHH BajiHK jieBee KHHeTHjjbi, Tortta KaK ,apy- 
ra h TpaHCBepcajibHan ({mdpHJiJia pacnojioxceHa pajmajibHO k nepHMeTpy khhcto- 
comh h npocTHpaeTCH nonepeK b cmokhmh coMaTnqecKHH bbumk. Ebuin BbmB- 
JieHbl M HeKOTOpbie OTJIHHHTeJIbHbie OCOOeHHOCTH KHHeTOCOMHOTO KOMnjieKCa 
y HH(j)y3opHH no^KJiacca Trichostomatia. 

Y npeztCTaBHTejien no^Kjiacca Trichostomatia Ha 6 jnottaiOTCfl pa 3 JiHHHbie 
npHcnocoOjieHHH, npH^aiomne KopTeKcy BbicoKyio MexaHHnecKyio nponHOCTb. 
npn 3 tom oSHapyxcHBaiOTCH KaK CTpyKTypbi, cxoztHbie y npejicTaBHTejieH pa 3 Hbix 
TaKCOHOB (BnjiOTb ro ypoBHH notuoiacca), TaK n yHHKajibHbie, cneuHcjjHnecKHe 
tUiH ceMencTB, porob. TaK, y mhothx SHTOAHHHOMopcJmji b cocTaBe KyTHKyjibi 
HMeiOTCH MHoronncjieHHbie OTHHHbie njiacTHHbi (mh Ha 3 BajiH hx «TeMHbie njiac- 
TMHbi» — Tn), jie^Kamne miocKOCTflMH naparuiejibHO Rpyr zipyry n TAHymnecfl 
B^ojib Been kjictkh ot nepejmero k 3 a#HeMy KOHuy. Ohh xopomo bh^hh Ha no- 
nepenHbix pa 3 pe 3 ax HH(J)y 3 opHH pa 3 Hbix bhjiob (pnc. 1, 2). OcodeHHO dojibinoH 
moiuhocth ROCTuravjT 3 th CTpyKTypbi y Cochliatoxum periachtum (pnc. 1 ), 3 £ecb 
Tn ,aocTHraiOT niHpHHbi 800 hm, TOJimnHbi 80—100 hm h otctoht Rpyr ot Rpy- 
ra Ha 70—90 hm. Cxojiho ycTpoeHa KyTHKyna Ditoxum funinucleum (pnc. 2) h 

^pyrHX JIHTOKCHJI. KaK BH£HM, STM OJieMeHTbl KOpTeKCa OTJIHHHO COXpaHHJIHCb 
b 4 >opMajiHHOBbix npenapaTax juiHTejibHoro xpaHeHM h. Cneun(J)HHecKoe ycTpon- 
ctbo Tn y Cochliatoxum rrxhq moxcct rrtb ocHOBaHne Rim nepeMemeHHH rrh- 
hoto MOHOTHnHHHoro poRR M 3 ceM. Spirodiniidae b ceM. Ditoxidae. 

Henocpe,acTBeHHO uor KyraKyjioH y 3 htozihhhomop(J)h^ pacnojioxeHbi CKe- 
jieTHbie njiacTHHbi (Cn), KaK HanpnMep, y Triplumaria longinucleata (pnc. 3), hx 
(J)O pMa H TOJIinHHa HBJI5HOTC5I UeHHbIMH ZtHarHOCTHHeCKHMH npH3HaKaMH. 

y Bcex H3yneHHbIX HaMH HH(|)y30pHH xopomo BblflBJIHJIHCb KHHeTOCOMHbie 
KOMnjieKCbi, b tom HHCJie pa3^BoeHHbie nynKH TpaHCBepeajibHbix cJdhGphjui TO 
(pnc. 4), OJIHaKO C TOHKH 3peHH5I HaXOXCJieHHH TaKCOHOMHHeCKHX pa3JIHHHH BHyT- 
pn nojiKjiacca Trichostomatia paccMOTpeHne TpajtHUHOHHbix jiepHBaTOB coMara- 
necKHX KHHeTocoM He rrqt Sojibmoro Beca, TaK KaK ohh ycTpoeHbi cxojiho y 
npejiCTaBHTejieH Bcero KJiacca Litostomatea h BbicTynaiOT KaK jinarHOCTHHecKHe 
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Phc. i. FlonepeHHbiM cpe3 Cochliatoxum periachium b cpeitHen nacTH oeTKM. 

BK — 6e3pecHHMHbie KHHeTocoMbi, MA — MaicpoHyioieyc, Tn — «TeMHbie rmacTHHbi». Macurra6Hafl JiHHeHKa 

(3aecb m Ha phc. 2—10) — 1 mkm. 

Fig. 1. Transmission electron micrographs of Cochliatoxum periachtum, transverse section through 

the middle part of the cell. 

npH3H3KH Ha ypoBHe KJiaccoB HH<t>y3opHfi. HecoMHeHHO, 6o;iee BecoMbiM nun 
AHarHOCTHKH BbicTynaeT Ha^wnwe t3khx npH3HaKOB, Rax cneuH<i)HMecxHe ann 
TpHXOCTOMaTHfl peTpOUHJIHapHbie <J)H6pHJlJlbI (P<I>) HJ1H HeManecMbi, xopoiuo pa3- 
jiHHHMbie xax Ha npoao^bHbix (pMc. 3, 5), Tax h Ha nonepe^Hbix cpe3ax (pnc. 6); 
c<{>opMHpoBaHHbie H3 TpaHCBepca;ibHbix <t>H6pH;ui (T<I>) khhctocom aflopa^bHofi 
30Hbi xapaKTepHbie «3aHaBecbi», o6paM;uuomHe moTKy (3U, pnc. 7). 


w 



Phc. 2. FlonepeHHbiH cpe3 Ditoxum funinucleum b cpeitHen nacTH KJieTKH. 

Fl&C — «norpaHHHHafl {J)H6pH^jipHaa cHdeMa», 777 — «TeMHbie ruiacTHHbi». 

Fig. 2. Transmission electron micrographs of Ditoxum funinucleum , transverse section through the mid¬ 
dle part of the cell. 
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Phc. 3. IlonepeqHbiH cpe3 Triplumaria heterofasciculata b cpeiXHen 4acTH kjictkh. 

AT — annapaT rojib/t>KH, /T — nuiporeHocoMbi, P 0 — peTpouHJinapHbie 4)n6pH;uibi, C/7— cicejieTHbie ruiacTHHbi. 

Fig. 3. Transmission electron micrographs of Triplumaria heterofasciculata , transverse section through 

the middle part of the cell. 


Oco6biit HHTepec ajia CHdeMaraKH npeflCTaBjiaioT «6ynaBOBHAHbie pecHHH- 
kh» (BP), nepeMexaiomnecfl rpe6HjiMM nejuiMKyjibi (07) b cocTaBe BaKyojiH 
c KOHKpeuHaMH y Giohama, HanpnMep, y Blepharoprosthium pireum (puc. 8). 
TTpOKCHMajlbHblH AH3Mdp T3KOH peCHHHKH OKOAO 200 HM, AHdaAbHblH — 60- 
Aee 300 hm. B CBoe BpeMfl ochobhmm apryMeHTOM pun nepeMemeHHH Buetschlii- 
dae H3 OTpana Prostomatida Schewiakoff, 1896 (n/icn Gymnostomatia Biitschli, 
1889 no CHdeMe Levine et al., 1980) b cneunajibHO C03AaHHbift noAOTpAA Arc- 



Puc. 4. rionepeHHbiH cpe3 Cochliatoxum periachtum b o6jiacTH coMaTH4ecKOH pecHH4Hon ztyrn. 
BK — 6e3pecHH'iHbie KHHeiocoMbi, T 0 — TpaHCBepcajibHbie 4>n6pH;uibi. 

Fig. 4. Transmission electron micrographs of Cochliatoxum periachtum , transverse section through so¬ 
matic kineties. 
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Phc. 5. npoaojibHbiH cpe3 Ditoxum funinucleum b o6jiacTH coMaTHnecKOH pcchhhhoh ayrn. 
06o3HaneHH« Te ace, hto h Ha pwc. 1, 3. 

Fig. 5. Transmission electron micrographs of Ditoxum funinucleum , longitudinal section through so¬ 
matic kinetics. 


histomatina Puytorac et al., 1974 (cnpjm Haptorida Corliss, 1974, noAKJiacc Li- 
tostomatea sensu Grain, 1994) aBHJiocb hmchho ycTpowcTBo 6yjiaBOBHflHbix pec- 
HHMeK y npeACTaBMTejieM 6 k>hjiha, cxo^Hbix c pecHHHKaMn «napajia6Ha;ibHoro 
opraHa» ohtoahhhomopcJjhzi. BecoMoe MecTO b zmarHOCTHKe TpHxocTOMamn, 3a- 
HHMaeT n onpe^e^eHHaH JioKajiH3auMH 6e3pecHH4Hbix khhctocom (BK, pnc. 1, 
4, 5). 

BaXHbIM HJ 1 H TaKCOHOMHH HBJIfleTCfl T3KOH npH3HaK, KaK yCTpOHCTBO (J)h6- 
pHJUlHpH0-({)HJiaMeHT03HIjIX CTpyKTyp «norpaHHMHOro (|)H6pH^^JipHOrO CJIOfl» 
(ncDC), JiexcamHx Ha rpaHHiie 3KTOnJia3Mbi h 3HAOn;ia3Mbi (pnc. 2, 9). Ha no- 



Phc. 6. rionepeHHbiH cpe3 Blepharoprosthium pireum Ha ypOBHe cepenHHbi BecTH6y;iyMa. 
06o3HaHeHH« Te ace, hto h Ha pnc. 3. 

Fig. 6. Transmission electron micrographs of Blepharoprosthium pireum , transverse section through 

the middle of vestibulum wall. 
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Pmc. 7. IlonepeqHbiH cpe3 Cochliatoxum periachtum Ha ypOBHe cepeaMHbi BecTM6y;iyMa. 

3U — «3aHaBecbi», T0 — TpaHCBepcajibHbie (J)H6pmuTbi. 

Fig. 7. Transmission electron micrographs of Cochliatoxum periachtum , transverse section through 

the middle of vestibulum wall. 


nepeHHOM cpe3e ^HTOKcyMa (pmc. 2) xopouio bhjich oco6biH pncyHOK TaKOH 
CTpyKTypbl, CBOMCTBeHHbIM MHOTHM TpHXOCTOMaTMXtaM — B BH^e «eJI04KM». 

K 4HCjry xapaKTepHbix yjibTpacTpyiaypHbix npH3HaKOB pa3;iH4Hbix tpmxocto- 
MaTH/i moxho oraecra KOMnaKTHbie CKonjieHHH HeKOTopbix opraHe;ui M BKJIIO- 
4eHHM b onpe/tejieHHbix MecTax b KjieTKe, KaK HanpHMep, /ihktmocom annapaTa 
rojib^XH (Ar, phc. 3), rpaHyji aMHjioneKTHHa (TA, pnc. 8), rn^poreHocoM (IT, 
pnc. 3, 6, 10), KaJIblJHHMpOBaHHblX «KOHKpeUHH» (K), BaKyOJTM C KOHKpeUMH- 
MM (BK), o6paM^eHHOM peTpOUHJIMapHblMM 4)H6pHJTJiaMH (PO) (pMC. 9) W pHiia 
Apyrroc. JTerKo ono3HaeTca MaKpoHyKjreyc (MA) c TeMHbiMM rjibi6KaMH xpoMa- 
TOHa (pnc. 1). Y 3HTo^HHHOMop4)M / a Ha6jiKweTCH ocoSeHHo MomHoe cKonjie- 



Pmc. 8. FlonepeHHbiH cpe3 Blepharoprosthium pireum Ha ypOBHe BepxHero Kpan BaKyojiM c KOHKpe- 

HMflMM. 

BP — 6e3pecHH^Hbie KHHeTocoMbi, l'A — rpaHyjibi aMHjioneKTHHa, /V7 — rpebHH nejuiHKyjibi, 

Fig. 8. Transmission electron micrographs of Blepharoprosthium pireum , transverse section through 
the apical part of the concrement vacuole. 
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Phc. 9. rionepeHHbiH cpe3 Blepharoprosthium pireum Ha ypoBHe HH>KHero Kpaa BaKyojiH c KOHKpe- 

UHHMH. 

BK — BaKyojib c KOHKpemiHMH, K — «KOHKpeuHH», IT0C — «norpaHHMHa« <|)H6pHJuiHpHaH cHCTeMa», P0 — peT- 

pOUHJlHapHbie 4>H6pHJUlbI. 

Fig. 9. Transmission electron micrographs of Blepharoprosthium pireum , transverse section through 

the bottom of the concrement vacuole. 


Hue nwporeHocoM (TO b pattcrne pecHHHHbix nojieii (Pn), HanpHMep y Tpniuiy- 
MapHH (pwc. 10). 

ripoBeaeHHbie HaMH Hcc;ie,aoBaHHfl noKa3arw, hto Bee ocHOBHbie TaKcoHo- 
MHHeCKH 3HaHHMbie yjIbTpaCTpyKTypHbie npH3H3KH TpHXOCTOMaTHfl OTJ1HHHO co- 
xpaHmiHCb b (JiopMajiHHOBbix npenapaTax co cpoxoM xpaHeHHH ao flByx ae- 



Phc. 10. npOAOJibHbiH cpe3 Triplumaria heterofasciculata b o6;iacTH coMaTHHecKoro pecHHHHoro nymca. 
rr — rwAporeHocoMbi, PIT — «pecHHMHoe no/ie». 

Fig. 10. Transmission electron micrographs of Triplumaria heterofasciculata , longitudinal section 

through somatic kineties. 
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chtkob JieT. TaKHM o 6 pa 30 M, Mbi MC»KeM c yBepeHHOCTbio peKOMeH^OBaTb turn 

3JieKTpoHHO-MHKpocKonHHecKoro H3y4eHHH KopTeKca, pecHHHHoro annapaTa, 

BHyTpeHHHX 4)H6pHJIJIHpHbIX H MCM6paHHbIX CTpyKTyp KJieTKH HCII0JIb30BaHHe 

4)HKCHpOBaHHbIX B (]X)pMaJIHHe H XpaHHBLHHXCfl B KOJUieKUHHX Ha IipOTHXCeHHH 

^eCHTHJieTHM 3H^o6HOHTHbIX HH(f)y30pHH MJieKOnHTaiOmHX. 
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SUMMARY 

The opportunity of the use of formalin-fixed endobiotic ciliates from old collections in 
transmission electron microscopic investigations (TEM) has been studied. Ciliates from the 
following species were examined: Ditoxum funinucleum Gassovsky, 1919 from the hindgut 
of Equus hemionus kulan Groves et Mazak, 1967 preserved in a collection during 19 years, 
Blepharoprosthium pireum Bundle, 1895 and Cochliatoxum periachtum Gassovsky, 1919 from 
the hindgut of the Yakut horse Equus caballus L. stored during 1.5 years, and Triplumaria 
heterofasciculata Timoshenko et Imai, 1995 from faeces of the Asian elephant Elephas ma- 
ximusL. stored during 2.5 years. It is shown, that the main taxonomically important cha¬ 
racters of the cortex ultrastructure, ciliature, and internal fibril structure of the cell of Tri¬ 
chostomatia keep well during a long-term storage in formalin. 
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